NAIP2 recognizes the rod protein of the type III secretion system, mouse NAIP5 and NAIP6 recognize flagellin, mouse NAIP1 recognizes the needle protein of the type III secretion system, and human NAIP (hNAIP) may recognize multiple ligands including rod protein, needle protein and flagellin [2] [3] [4] .
The structure of NLRC4 activated by a ligand/NAIP complex was solved in 2015 [5, 6] . Briefly, the ligand-bound NAIP2 activates the adaptor NLRC4 by converting its auto-inhibited closed conformation to an activated open state, and nucleates NLRC4 polymerization to mediate signal amplification and recruitment of caspase-1 [5, 6] ( Figure  1A ). Two recent papers published in Science by Tenthorey et al. [7] and in Cell Research by Yang et al. [8] reported the cryo-EM structure of an open conformation of NAIP5 bound to flagellin. Tenthorey et al. solved the structure of a NAIP5/flagellin complex together with two subunits of NLRC4 at 5.2 Å resolution, and Yang et al. solved a similar structure of the NAIP5/flagellin complex together with an oligomerization-deficient mutant of NLRC4 at 4.28 Å resolution. These new structures provided a novel mechanism for the activation of NLR family proteins, and revealed important information on our understanding of bacterial recognition by inflammasome complexes.
Different from NLRC4 activation, which is promoted by the nucleating surface of NAIP5 or an activated NLRC4, the activation of NAIP5 is induced by binding of a bacterial ligand. After activation, both NAIP5 and NLRC4 expose the nucleating surface and recruit next NLRC4 molecule to transduce the signal ( Figure 1A ). The overall structure of NAIP5 is similar to that of NLRC4 because they share a similar domain organization. However, there are several unique features of NAIP5 at the NTD, BIR, HD2, ID and LRR domains, most of which participate in flagellin binding and allow NAIP5 to act as a receptor ( Figure 1B ). Flagellin is wrapped around by NAIP5 through multiple interaction sites and has no contact with NLRC4.
Both papers found that the N-terminal helix (D0N), the C-terminal helix (D0C) and a connected fragment between D0N and D1 (hereafter named as D0N') of flagellin ( Figure 1B ) are bound to NAIP5 even though the two groups used flagellin from different bacteria and generated different constructs in their studies -Tenthorey et al. used the full-length Legionella flagellin FlaA, and Yang et al. used a truncated Salmonella flagellin FliC containing D0N, D0C and D0N' fragments. Both groups found that the D0C exerts extensive interaction with NAIP5, which plays the most important role in activating NAIP5 compared to the D0N and D0N' fragments. On NAIP5, the HD2, NTD, BIR1, ID and LRR domains form a deep pocket along the D0C helix and bind the ligand through both hydrophobic and hydrophilic interactions. Especially, three leucine residues of the D0C fragment are positioned into the hydrophobic pocket formed by NAIP5 NTD, BIR1 and HD1 ( Figure  1B) . Tenthorey et al. proposed that the extensive, multisurface recognition by NAIP5 and the function of the D0 domain in both flagellar filament formation and innate immune detection might limit flagellin evolution and pathogen immune evasion. In contrast, Yang et al. pointed out an exception in which mutation on an extreme C-terminal arginine residue of the D0 domain compromised NAIP5 recognition of flagellin. Strikingly, residues in contact with flagellin are not conserved amongst NAIP5, NAIP2 and hNAIP, which may explain their specificity in sensing different bacterial effector proteins.
The cryo-EM maps reported by these two papers are quite similar and two models traced D0C at the same position, but their interpretations at D0N and NAIP5 ID regions are different. Yang et al. traced the flagellin so that D0N' sits between HD2 and LRR and directly binds NAIP5, whereas D0N does not participate in the binding and was not modeled ( Figure 1B It is unknown whether the different explanations for the density map is due to the different flagellin species and constructs used by the two groups, however, these differences raised several questions: (1) In addition to the D0C, which part of flagellin is more pathogenic, 
